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Abstract of JP6252928 

PURPOSE:To provide a real-time communications bus type LAN which Is useful to application of 
electronic musical instruments and can secure the reliability of reaHime transmission without 
deteriorating the transmission efficiency by applying the different transmission systems in response to 
the priority of data. CONSTITUTION: A reaHime communications bus type LAN is provided with an 
actuator station 1 , the electronic musical instrument stations A 2 and B 3, a sound source station 4, a 
sequencer station 5, a synchronizer station 6, a means which detects the priority of data to be 
transmitted by plural transmission devices of a VTR station 7, a means confirms non-use of a bus 8 
when the detected priority of data is higher than a prescribed level and immediately transmit the data 
in preamble length accordant with the priority, and a means which transmits the data after 
confirmation of non-use of the bus 8 and after a wait time secured according to the priority If the 
detected priority is lower than the prescribed level. The musical performance data are transmitted in 
higher priority, and the background data and the bulk data are transmitted in lower priority 
respectively. Then the synchronizing clocks requiring high accuracy are transmitted as the data of 
higher priority with which stricter priority control is possible. 
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(57) Abstract 

Objects of the Invention It aims at offering LAN for a real-time communication link useful as electrohone 
application which secured the dependability of real-time transmission by adopting a different transmitting 
method according to the priority of data, without bringing about decline in transmission efficiency. 
Elements of the Invention It is the bus formed LAN for a real-time communication link which transmits 
after connecting with the bus which two or more transmission equipment shares, carrying out carrier sense 
and checking bus un-using it. Said two or more transmission equipment a means to detect the priority of the 
data which should be transmitted, when said priority is beyond a predetermined value, after checking un- 
using of a bus it — immediately — or — with a means to transmit data by the preamble length according to 
******** After checking un-using of a bus it, and taking the latency time according to a priority/ it had 
when said priority is under a predetermined value, a means to transmit data. 



Claim(s) 

Claim 1 It is the bus formed LAN for a real-time communication link which transmits after connecting with 
the bus which two or more transmission equipment shares, carrying out carrier sense and checking bus un- 
using it. Said two or more transmission equipment A means to detect the priority of the data which should 
be transmitted, and when said priority is beyond a predetermined value after checking un-using of a bus it 
- immediately — or, when said priority is under a predetermined value, a means to transmit data by the 
preamble length according to ********, and Bus formed LAN for a real-time communication link 
characterized by having a means to transmit data after taking the latency time according to a priority after 
checking un-using of a bus it. 

Claim 2 Said transmission equipment is bus formed LAN for a real-time communication link according to 
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cl&im 1 characterized by keeping total of preamble length and frame length constant. 
^Jaim 3 Said transmission equipment is bus formed LAN for a real-time communication link according to 
*iaim 1 characterized by enlarging window width of the back off at a linear at every collision detection. 



Detailed Description of the Invention 
0001 

Industrial Application This invention relates to the bus formed LAN for a real-time communication link 

suitable for real-time applications including the communication link between electrohones. 

0002 

Description of the Prior Art A CSMA (Carrier Sense Multiple Access) method is in the basic technique 
widely known as bus formed LAN of a contention method. After each node performs carrier sense and this 
checks that a bus is intact, it is a method which starts transmission. There are the following three as a 
method of the waiting for access at the time of carrier sense. 

- If waiting and a bus are vacant in a 1-persistent bus being vacant, it will transmit immediately. Ethernet It 
is this method. 

- After waiting and a bus are vacant in a p-persistent bus being vacant, wait only for the random time 
amount p and start transmission. By choosing optimized p, it is said that it becomes about throughput 80%. 

- When it does not wait for a non-persistent bus to be vacant but a bus is using it, consider that it is ****** 
and it carries out the back off. 

0003 In the CSMA method, when a packet receiving side returned a reply signal ACK immediately, the 
conformity ACK method detected the right or wrong of transmission. The method which aimed at 
improvement in a throughput by adopting a collision-detection device as the transmitting side of a CSMA 
method is CSMA/CD (CSMA with Collision Detection). If a transmitting node has a collision, it will suspend 
transmission promptly, will take out a jam pattern, and will tell a collision to other nodes. Thereby, it is said 
that 90% or more of throughput is possible. 

0004 When it constitutes electronic comfort dexterous LAN, it is required for two or more sorts of data of a 
different property to be able to live together. In this case, there is the following in the data considered. 

(1) There are two of SMPTE(s) which show the clock MIDI clock for a synchronization and absolute time. For 
example, II Tempo is 1/480 note (it is about 4ms at II Tempo 120), and SMPTE is 1/4 frame (it is about 
8.3ms in s in 30 frames /). Although the demand to delay is the severest, since it generates at fixed 
spacing, it is a non-dense very much, and low loading. Moreover, although a long data length is not needed 
with a MIDI clock, real time nature is required. 

(2) Generate in performance data asynchronous. There is also real-time CDC of devices, such as a mixer, 
besides actual performance data. Although it is a non-dense comparatively when it sees as a whole, in the 
case of a sequencer etc., it becomes a heavy load locally. 

(3) Low priority data generated in asynchronous , such as background data maintenance information 
and setup information, . There are an inquiry/a response of the information for displaying the condition of 
the thing equivalent to the active sense of MIDI (Musical Instrument Digital Interface) and a device on 
monitor display, the other information about human I/F, and the background. Real time nature is not 
required of such information. 

(4) Large-scale data, such as bulk data sample data. It is not transmitted with directions of a user and does 
not usually transmit during a performance. 

0005 Considering these various data, installation of a priority control becomes indispensable. As a method 
which introduced the priority control to the CSMA method, there is the following typically. 

- Priority Ethernet — this is a method which changes preamble length according to a priority. It carries out 
as remain / undefeated / even if there is a collision using a long preamble to high priority data . 
However, collision detection does not carry out about the part of a preamble. Although the transmission 
efficiency of high priority data falls, the priority control is trustworthy unless the packet comrade of high 
priority data collides. 

- PW-CSMA/CD (CSMA/CD with Priorized Access Waiting) 

Acknowledging Ethernet After checking that carrier sense is set and carried out and there is no carrier, it is 
the method which delays fixed time amount transmitting initiation according to a priority (that is, the fixed 
access latency time is given). Priority Ethernet Although it differs and there is no decline in the transmission 
efficiency of high priority data, fundamentally, it is only making it hard to flow and a positive priority control 
cannot do low priority data. 

0006 When it takes into consideration treating various data which were mentioned above, in case the 
method of electronic comfort dexterous LAN is considered, the following design bases are needed. 

(a) Transmission of the clock / performance data for a performing real-time transmission synchronization 
should optimize. For that, the transmission efficiency of bulk data etc. may fall somewhat. 

(b) Optimization of transmission of the clock / performance data for a thing synchronization with a small 
transit delay requires that average delay is not made small, but it should excel and big delay should occur. 
That is, even if it makes some effectiveness in low loading into a sacrifice, it is considered to be the need 
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with it being concrete that making the maximum delay at the time of a heavy load as small as possible and 
£the transit delay in a music environment are less than 5ms at the maximum. If the maximum MIDI event 
▼number per clock is made about into 17, in order to satisfy the transit delay of a maximum of 5ms, as for 

the transmission time per one event, about (event transmission speed of 5 times or more of MIDI) 200 

microseconds becomes a target. 

(c) Real-time performance data must not have an error. 

Although amending based on the past data is possible even if the clock for a synchronization has a 
transmission error, performance data do not have effective amendment. 

(d) There is little number of being it / a comparatively small-scale network connection, and it is 
considered to be about 30 sets also by usual or about ten sets, and max. Moreover, it is thought that what is 
necessary is just to expect about ten nodes which transmit a packet to coincidence at a certain time at the 
maximum. 

0007 Especially the dependability of real-time transmission is important. Not only in a contention method 
but in all LANs, the handshake by software is performed on one of hierarchies, and in order to acquire 100% 
of dependability finally, it depends on software. However, in real-time transmission by electrohone 
application, by the reason of that it is expected that the multicast communication link of one-pair ** is used 
abundantly like MIDI, and the receiving station to the data which the local station outputted cannot be 
grasped correctly, being unable to satisfy a transit delay, it cannot depend on the handshake by software 
and 100% of dependability cannot be acquired. Therefore, the form where it resends only when a 
transmission error is detected by the hardware of a transmitting side will be taken, and the dependability of 
transmission is determined by hardware. For this reason, CSMA/CD with a collision-detection function 
becomes indispensable. 
0008 

Problem(s) to be Solved by the Invention As mentioned above, considering constituting electronic 
comfort dexterous LAN using the existing method, its PW-CSMA/CD is the certainty of a priority control 
inadequate although there is no transmission degradation of high priority data, and it is Priority. Ethernet By 
the method, although the priority control is trustworthy, there is a problem that the transmission efficiency 
of high priority data falls in order to use a long preamble for high priority data. This invention was made in 
view of the above-mentioned point, and it aims at offering LAN for a real-time communication link useful as 
electrohone application which secured the dependability of real-time transmission by adopting a different 
transmitting method according to the priority of data, without bringing about decline in transmission 
efficiency. 
0009 

Means for Solving the Problem This invention is bus formed LAN for a real-time communication link 
which is connected to the bus which two or more transmission equipment shares, and transmits after 
carrying out carrier sense and checking bus un-using it. A means by which said two or more transmission 
equipment detects the priority of the data which should be transmitted, and when said priority is beyond a 
predetermined value after checking un-using of a bus it — immediately — or — a means to transmit data by 
the preamble length according to ********, and when said priority is under a predetermined value, after 
checking un-using of a bus it, after taking the latency time, according to a priority, it is characterized by 
having a means to transmit data. 
0010 

Function The transmission equipment treating two or more sorts of data which the transmission equipment 
which treats two or more sorts of data belonging to a low priority in this invention performs the transmission 
control by PW-CSMA/CD of a p-persistent mold, and belong to a high priority is Priority of a 1-persistent 
mold. Ethernet The transmission control by the method is performed. For example, in electrohone 
application, performance data have much number and it concentrates them at a stretch in many cases. On 
the other hand, although bulk data, such as background data, tone data, etc., such as maintenance 
information, are extensive, a transit delay is seldom made into a problem. Then, in order to give priority to 
transmission of a lot of real-time data like performance data to background data or bulk data, performance 
data are transmitted as high priority data in PW-CSMA/CD of a p-persistent mold, and background data and 
bulk data are transmitted as low priority data in PW-CSMA/CD of a p-persistent mold. And it is Priority of a 
1-persistent mold as high priority data to which the clock for a synchronization which does not have so much 
amount of data is made as for a still stricter priority control although precision is required. Ethernet It 
transmits with a method. Thus, by changing a transmission-control method with the priority of the data 
which should be transmitted, data transmission with the high dependability suitable for a real-time 
application becomes possible. 
0011 

Example Hereafter, the example of this invention is explained, referring to a drawing. Drawing 1 is a 
system configuration concerning one example of this invention. As shown in drawing, the handler station 1, 
the electrohone station A2, the electrohone station B3, the sound-source station 4, the sequencer station 5, 
the synchronizer station 6, and VTR station 7 grade are connected to a bus (coaxial cable) 8. The transceiver 
which is not illustrated is attached in a bus 8 in connection, and each station is connected there by the 
cable. 
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0012 The handler station 1 is equipped with a keyboard etc. and sends out real-time performance data 
according to a performance of a player. The electrohone office A2 is equipped with the control panel which 

^sets up **, such as a musical-sound composition circuit, tone information, etc. which compound the 
keyboard for a performance, and musical sound, the sequencer which carries out record playback of the 
sequence information, sends out real-time performance data, a MIDI clock, background data, bulk data, 
etc., and receives the same thing. In addition, sending out/reception of a MIDI clock are alternatively chosen 
by setup of the electrohone station A2. The electrohone station B3 is the same configuration as the 
electrohone station A2. However, you may not have a sequencer etc. 

0013 The sound-source station 4 is equipped with the musical-sound composition circuit which compounds 
musical sound, sends out background data, bulk data, etc., and receives real-time performance data, 
background data, bulk data, etc. The sequencer office 5 is equipped with the sequencer which carries out 
record playback of the sequence information, such as a performance, sends out real-time performance data 
and a MIDI clock, and receives the same thing. In order that the synchronizer station 6 may take the 
synchronization of a MIDI device, VTR, etc., it sends out a MIDI clock and SMPTE and receives SMPTE. 
SMPTE, a MIDI clock, and real-time performance data are real-time data above, and background data and 
bulk data are non real-time data. 

0014 Drawing 2 is the internal-block Fig. of the electrohone office A2 in drawing 1 . The lower part of a 
broken line shows the electrohone station A2. The data which flow a bus 8 top are taken out by the 
transceiver 81, and are given to the communication link interface 21. CPU22 controls the keyboard section 
25, the panel section 26, and the musical-sound composition circuit 27, using RAM24 as temporary storage 
memory according to the control program memorized by ROM23. When a player operates a key, key switch 
25a is turned on / turned off, and if keyboard interface 25b detects the condition, an interrupt signal will be 
generated to CPU22. When panel switch 26a is similarly operated, an interrupt signal is generated by panel 
interface 26b. When each interrupt signal is received, based on the information following it, CPU22 changes 
the condition of electrohone or directs musical-sound generating initiation / termination in the musical-sound 
composition circuit 27. 

0015 CPU22 performs actuation as a sequencer based on the program memorized by ROM23 above else. At 
the time of record of sequence data, the real-time performance data from the real-time performance of a 
keyboard 25, step placing from a panel 26, and the communication link interface 21 are written in RAM 24 as 
sequence data. The data memorized by RAM 24 at the time of playback of sequence data are outputted to 
the musical-sound composition circuit 27 or the communication link interface 21 as real-time performance 
data. Moreover, when it is a setup which was measured by CPU22 when the electrohone office A2 had 
become a setup which transmits a MIDI clock and which transmits a MIDI clock through the communication 
link interface 21 for every time amount, and receives a MIDI clock, II Tempo of the sequencer inside 
electrohone etc. is controlled based on the MIDI clock received through the communication link interface 21. 

0016 The musical-sound composition circuit 27 forms a musical-sound signal according to the directions 
from CPU22, and carries out sound emission of the musical sound from a loudspeaker 29 through a sound 
system 28. When a transceiver 81 receives a signal, the communication link interface 21 performs an 
electric recovery, decodes a packet, investigates the destination of data, if it is data of addressing to a local 
station, or the simultaneous multiple address, will check a transmission error and will pass data to CPU22. 
The data is disregarded when data are not addressing to a local station. When it sends out data from CPU22, 
a packet is generated by the approach according to the priority of the data so that it may mention later, it is 
modulated electrically, and it outputs to a transceiver 81. 

0017 Drawing 3 is the internal-block Fig. of the sequencer office 5 in drawing 1 . The lower part of a broken 
line shows the sequencer station 5. The data which flow a bus 8 top are taken out by the transceiver 82, and 
are given to the communication link interface 51. It controls sequencer actuation according to actuation of 
the panel section 55, RAM54 being used for CPU52 as temporary storage memory and sequence data 
memory according to the sequencer control program memorized by ROM53. When panel switch 55a is 
operated, an interrupt signal is generated by panel interface 55b. CPU52 changes the operating state of a 
sequencer based on the information following it, when an interrupt signal is received. 

0018 When it is a setup which was measured by CPU52 when the sequencer office 5 had become a setup 
which transmits a MIDI clock and which transmits a MIDI clock through the communication link interface 51 
for every time amount, and receives a MIDI clock, II Tempo of a sequencer etc. is controlled based on the 
MIDI clock received through the communication link interface 51. When a transceiver 82 receives a signal, 
the communication link interface 51 performs an electric recovery, decodes a packet, investigates the 
destination of data, if it is data of addressing to a local station, or the simultaneous multiple address, will 
check a transmission error and will pass data to CPU52. The data is disregarded when data are not 
addressing to a local station. When it sends out data from CPU52, a packet is generated by the approach 
according to the priority of the data so that it may mention later, it is modulated electrically, and it outputs 
to a transceiver 82. 

0019 Drawing 4 is the functional block diagram of the communication link interface 21 of drawing 2 . This 
circuit has a configuration common about all stations. The packet received by the transceiver is sent by the 
transceiver as an input signal, and it gets over electrically and it is given to an interface circuitry 212 by the 
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receiver 111. An interface circuitry 212 takes out data from a packet with the procedure mentioned later, 
and outputs the taken-out data to a bus. From a transceiver, the collision signal other than an input signal is 
^-supplied. A collision signal is given to an interface circuitry 212 and collision detection of a signal is 
performed. Moreover, an OR with an input signal is taken by OR circuit 213, and a collision signal is given to 
an interface circuitry 212 as a carrier signal which shows that data exist on a bus. 

0020 The data given to an interface circuitry 212 through a data bus 8 are assembled as a packet here, are 
given to a transmitter 214 as transmit data, are changed into an electrical signal, and are outputted to a 
transceiver as a sending signal. In the case of data transfer, a carrier signal and a collision signal are 
detected and actuation is controlled. About concrete actuation of an interface circuitry 212, it mentions later. 

0021 Drawing 5 shows the data frame configuration used in this example. Preamble PA is 8 bytes and 
Frame FR is 64 bytes. Priority Ethernet In the station which is not a method, preamble length and frame 
length are immobilization. DA/SAs are a transmission place / transmitting agency address, and are Length. 
Data Data Die length is shown. CRC is a cyclic-redundancy-code code for error checking. 

0022 Drawing 6 shows the situation of the propagation delay in CSMA/CD. A propagation delay consists of 
rise delay (disappearance bit) and stationary delay like illustration. In addition, the signal for rise delay time 
amount may not appear in a receiving-circuit . collision-detection circuit. A signal will spread to the 
maximum ** office and a time slot will be defined from a both-way travelling period until it carries out 
collision detection there and a jamming signal is returned. 

0023 Drawing 7 shows the situation of packet transmission of each station in this example. Here, the 
priority is set as four steps. A priority 0 has the lowest priority and background data and bulk data are 
equivalent to this. Next, a priority 1 has a high priority and it is performance data transmitted from the 
handler station 1, the electrohone station A2, and sequencer station 5 grade. The packet of these priorities 0 
and 1 is transmitted by PW-CSMA/CD of a small fixed-length frame. A transfer is started after only the time 
amount as which the performance data of a priority 1 are determined with a certain random-number value 
by the algorithm of p-persistent from the time of a carrier signal no longer being detected on a bus stands 
by. the packet corresponding to the background data of a priority 0 etc. is the same as the latency time by 
p-persistent of a priority 1 after the access **** time amount of a certain immobilization — it ** and also 
stands by and a transfer is started. 

0024 Collision detection is performed to Carrier Detect and coincidence at packet transmission of these 
priorities 0 and 1, and the linear back-off algorithm is used for the back off by the result of collision 
detection. By the linear back-off method, initial window width is set to 10, k-th window width (k= 1, 2, — ) W 
(k) is set as W(k) =k+9, and the amount of back off serves as a uniform random number within the limits of 
this. Although there is the binary IKUSUPONENSHARU back off whose window width increases every 2 times 
at every collision in the back-off algorithm known well, as compared with the linear back off, transmission 
may be greatly overdue. To the number of nodes which it is going to transmit to coincidence, since the initial 
window width of the amount of back off is small, a collision occurs mostly, and this is considered because 
retransmission of message becomes is hard to be performed. 

0025 As shown in drawing 7 , in transmission of the clock for a synchronization, it is PriorityEthernet of a 1- 
persistent mold. A method is adopted and a priority still higher than real-time performance data is given. 
Although the amount of data does not have much this compared with real-time performance data, it is 
because the precision of transmission timing is required. The clock for a synchronization in a practical music 
environment can be absolutely managed with two, time of day / relative time of day, in many cases, and if it 
is at most two steps, it can give the priority which became independent to these. Here, the highest priority 3 
is given to SMPTE a priority 2 indicates time of day to be to the MIDI clock in which relative time of day is 
shown absolutely. Thereby, transmission of the clock for a synchronization is attained in the condition that a 
collision does not arise at all. Since the clock for a synchronization has little amount of information, even if it 
draws in its part frame length whose preamble length increased, thereby, the transmission degradation of 
high priority data is prevented satisfactory by making total of preamble length and frame length into a fixed 
length. 

0026 Drawing 8 is a flow chart which shows actuation of data transmission of the interface circuitry 212 of 
drawing 4 . In addition, this actuation is common to the interface circuitry of all stations. When data are 
received from CPU at step 100, it progresses to step 102 and the priority according to the transmit data 
received to the register is set up. here — setting — SMPTE data — priority 3 — a MIDI clock — priority 2 — 
priority 1 is assigned to real-time performance data, and priority 0 is assigned to background data for 
priority 2 at a MIDI clock, respectively. 

0027 At step 104, it is judged whether priority is larger than 1, and when large, the latency time 
determined step 106 as it by random numbers according to the algorithm of p-persistent by step 108 in the 
latency time when small to 0 is set up. That is, the clock for a synchronization is set as the latency time 0, 
and the latency time data / other according to a priority is set up. At step 110 to the step 118, latency- 
time counter reset in case Carrier Detect and a carrier are not detected, a progress judgment of the 
predetermined latency time of since a carrier is no longer detected, etc. are made. 

0028 At step 120, it is Priority. Ethernet Preamble length is set as a sake. By this, control of preamble 
length with priority 3 and 2 can be performed. Next, at steps 122 and 124, the predetermined latency time 
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for the low priority level of PW-CSMA is realized. Transmission of a packet is started at step 126. If collision 
detection is performed at step 128 by transmitting termination, sending out (step 132) of a jam pattern, 
| count (step 134) of back-off time amount, and collision processing called back-off time amount standby' 
(step 136) will be made, it will return to step 110, and packet sending out will be performed again. When 
data forwarding is completed normally, this is judged at step 130, and it returns to step 110, and waits for 
the next data transfer. 

0029 In this example, real-time transmission of performance data is secured as mentioned above by giving 
a high priority in these to performance data by making transmission of background data, bulk data, and 
performance data into PW-CSMA/CD, and adopting a linear back-off algorithm. Moreover, in clock 
transmission for a synchronization, it is Priority. Ethernet A strict priority control is made by adopting a 
method. 
0030 

Effect of the Invention As explained above, according to this invention, the priority of data is embraced, 
and they are PW-CSMA/CD and Priority. Ethernet By using a method together to coincidence, the bus formed 
LAN for real-time transmission useful as an electronic comfort dexterous LAN is obtained. 



Brief Description of the Drawings 

Drawing 1 It is drawing showing the system configuration concerning one example of this invention. 

Drawing 2 It is drawing showing the electrohone station configuration of this example. 

Drawing 3 It is drawing showing the sequencer station configuration of this example. 

Drawing 4 It is drawing showing the communication link interface configuration of this example. 

Drawing 5 It is drawing showing the data frame configuration of this example. 

Drawing 6 It is drawing showing the situation of data frame delay of this example. 

Drawing 7 It is drawing showing the situation of data transmission of this example. 

Drawing 8 It is drawing showing the data send-action flow of this example. 

Description of Notations 

1 — A sound-source station, 5 / ~ A sequencer station, 6 / — A synchronizer station, 7 / — A VTR 
station, 8 / Bus. - A handler station, 2 - The electrohone station A, 3 The electrohone station B, 4 



Drawing 1 

[3 ID=000003 



Drawing 5 

[x] ID=000007 
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